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INTRODUCTION
The practice of medicine requires the mastering of skills, including but not limited to technical expertise and psychosocial competencies that will support ethical decisions and influence the quality of the doctor-patient relationship 1, 2 . As many of these skills are difficult to define and measure, there is an intense discussion on what exactly a good doctor is 3, 4 . This concept, complex and multifaceted, means "different things to different people at different times." 5 Despite the importance of understanding medical students' expectations to guide the design of educational environments in medical schools, few studies have explored their perspective on this issue 6 . Furthermore, major societal changes in the last decades have not only reshaped the role of medicine, but have also led to a new generation of medical students with a different worldview in several aspects 7 . Although these factors affect the learning experiences and future working lives of physicians-in-training, they have been largely disregarded during the design of medical curricula in Latin America. Until recent years, most medical students had been born between the 70s and 80s, being part of the so-called X Generation (X Gen). Considered transitional, this group has bridged the progression from the analogue to the digital era. As a result, the X Gen does not have an innate understanding of the Internet and other novel technologies 8 . In the professional setting, members of the X Gen were the first to aspire for a balance between hard work and quality of life, while also valuing freedom and flexibility. This trend is in opposition to the workaholic mentality of previous generations 9 . Regarding the current medical students, most of them belong to the Y generation, the last to achieve age for superior education. These young adults were born between the 80s and the early 90s, being the first to have Internet access from an early age. As a result, they demonstrate a greater degree of engagement with technology, including multitasking habits and widespread exposure to multimedia material 10 . They were also the first true members of a global community, being able to communicate with people around the world. Thus, they have created a more open-minded attitude towards social differences, along with being constantly connected to social networks 11 . These young adults have unique characteristics that affect their attitudes both in school and work environments, such as the preference for collaborative learning and interactivity, and the need for constant feedback 12 . A number of authors have described the need for the medical curriculum to be aligned with cultural changes and expectations from different generations and groups of students 13, 14 . This approach can lead to the development of customized, more effective, and pleasant learning environments, as well as to the management of unrealistic ideas. It is however unclear how medical students' expectations have changed across the X and Y generations. Specifically, to our knowledge, there have been nearly no previous studies comparing the views of the Y and X generations of medical students regarding what good doctors are, and how to train them in Latin America.
Given this gap in the literature, the objective of this study is to conduct a mixed methods analysis of a series of open questions asked to medical students in 2000 and 2014. Our goal was to evaluate possible changes in relation to their opinions regarding what constitutes a "good doctor," and what might be the requirements to educate such a doctor according to their perceptions, also considering what they might positive and negative in relation to the corresponding school of medicine.
METHODS

Study design
This is a mixed-methods research exploring the perception of medical students regarding what good physicians might be, as well as how they see their training process. The survey was conducted twice with a 14-year interval. Our choice for using mixed-methods was aimed at maximizing the interpretation of findings. This study is described in accordance with the Guidelines for Conducting and Reporting Mixed Research in the Field of Counseling and Beyond 15 .
Ethics
Our study was approved by the Institutional Review Board of the University of São Paulo, informed consent being offered to all potential participants, and subsequently signed prior to any study protocol being implemented.
Setting
Data were gathered from medical students from the third year (from a six-year program) at the University of São Paulo's School of Medicine, enrolled in the course "Medical Psychology." Data collection occurred in university classrooms in early January of 2000 and 2014. Each questionnaire took approximately twenty to thirty minutes to be responded.
Participants
All students enrolled in the Medical Psychology course were asked to participate, being informed about the existence of the project during the opening lecture. Potential participants included a total of 169 medical students in 2000 (n = 98) and 162 in 2014 (n = 64). No exclusion criteria were applied. No sociodemographic characteristics were collected from subjects to protect their confidentiality.
Open questions
The following open questions were posed to each medical student: (1) What are, in your opinion, the qualities of a good doctor? (Quais as qualidades de um bom médico, segundo sua opinião?) (2) Which aspects of your degree program provide a positive contribution to the development of the aforementioned qualities? (Quais aspectos de sua formação médica contribuem positivamente para o desenvolvimento dessas qualidades?) (3) Which aspects of your degree program provide a negative contribution to the development of the aforementioned qualities? (Quais aspectos de sua formação médica contribuem negativamente para o desenvolvimento dessas qualidades?) (4) What are your expectations in relation to your own performance as a physician? (Quais são as expectativas que você tem quanto ao seu desempenho como médico (a)?).
STATISTICAL ANALYSIS
Qualitative Methods
We started our study by evaluating students' responses to explore their views and beliefs regarding what a good physician is and the requirements for training this professional. Qualitative data was analyzed based on an inductive approach, specifically through a thematic content analysis. We explored all questionnaires to identify themes and subcategories which were extracted from the responses through coding 16 . From these codes, specific words connected to the main theme were listed, constituting a bridge toward the quantitative analysis.
Quantitative methods
Our linguistic analysis started with a visual exploration of each variable, a variable being characterized by the presence or absence of each word representing the theme. Independent sub-variables representing a variable were then aggregated using a Boolean, OR combined into a theme-related variable. We then evaluated individual variable frequency, percentage and near-zero variance, missing values and patterns across all variables. In addition, a MINE algorithm was run to guide the bivariate plot inspection. Bivariate comparisons are presented in tables without adjustment for multiple testing, and whenever originally statistically-significant, results are adjusted while reporting them in the corresponding text. Quantitative discourse analysis of response transcripts was conducted to provide frequency counts of statistical stems and their contexts (surrounding terms). Our choice of statistical rather than rule-based stemming, was driven by the relative paucity of adequate computational stemmers for Brazilian Portuguese, in spite of statistical stemming allowing for a more efficient and targeted analysis. All analyses were conducted using the R statistical language, specifically the qdap package, as well the NLTK (Natural Language Toolkit) within the Python programming language. Cloud plots were used to display word frequencies.
RESULTS
Emerging themes
Our analyses identified the following four emerging themes: (1) Qualities of a good doctor, including knowledge, reasoning, scientific aspects, competence, pragmatism, humanism, altruism, love, comprehension, communication, kindness, respect, empathy, sensibility, action, motivation, work, challenges, cases, patients, suffering, ethics, emotions, self-knowledge, creativity, self-confidence, undesirable attributes and cultural attributes; (2) Positive training aspects comprising curriculum, formation, educational methods, school, theoretical, practical, model teacher, model doctor, exemplary, good professional performance, aspirations (medical, surgical and clinical), knowledge, support, humanistic aspects, doctorpatient humanism, cognition/action, subjective-emotional, friendliness, community interactions and university group interactions; (3) Negative aspects of training included arrogance, competition, selfishness, emotional insensibility, course material , workload, professors , quality of life (negative living conditions, negative feelings), role models (doctors , and how medicine is practiced , bad relationships with patients); (4) Expectations and future projects including satisfying investment and gratification (learning, trust, positive emotions, exercising your own profession , treatment and patient care, caring and concern, socialization), insecurity and conflicting emotions.
Below we discuss each of these themes in detail.
Qualities of a good doctor
There were common themes involving the need for a balance between technical aspects and a good relationship with patients in both groups, recognizing them as individuals with specific needs. There was also an emphasis on ethics, empathy, character building, and dedication to the profession. Less emphasis was placed on professional camaraderie and other social aspects related to medical colleagues. Quotes related to this theme in 2000 included: "...A good technical base is essential. However, other basic requisites include the ability to not only treat the patients' diseases, but also to know their limitations, and to have compassion," "(...) great theoretical knowledge, great practical knowledge, responsibility, maturity, good group relationships (...)." Then in 2014: "A good physician has good theoretical knowledge, emotional intelligence, and a real concern for patients, having concern with other people and not just with their own egos," "(...) sensibility, ability to see situations as a whole, concern with patients, willing to make a difference, optimism, hope, self-knowledge, dedication, intelligence, good reasoning, and scientific knowledge."
Positive contributors to the development of the aforementioned qualities
Both groups mentioned the following positive contributors for the development of a good physician: role models provided by professors, family education, personal dedication, and contact with patients. Their discourse also emphasized scientific knowledge, and the companion humanistic component. The 2000 group emphasized the School of Medicine itself, and learning through knowledge. The 2014 group however emphasized on practical classes and learning through enhancing development skills. This group also mentioned the importance of Academic Leagues, activities in which students shadow medical residents and attending physicians during direct patient care as well as sport activities.
Examples of quotes from both groups included: "The University, the classes, etc., help you to be competent. In other words, they help you to learn medicine. What contributes to other qualities such as being patient, attentive, and friendly, are the examples of physicians in practice. For example, one of my professors was the perfect physician in my opinion, he is my role model," "Positive contributors include discussions, experience exchange, and role models from professors."
Negative contributors to the development of the aforementioned qualities
Negative contributors mentioned by the students included: excessive emphasis on technical rather than humanistic aspects, scarce stimulus to critical thinking, arrogant professors, competition, physical and emotional overload, and low levels of concern for the needs of both patients and students. While the 2014 group focused their criticisms on the School of Medicine itself and the overload caused by the extended number 2000)," "The immense workload is a negative factor, wearing out students physically and mentally" (2014).
Future expectations
Regarding future expectations, most students mentioned the aspiration of having professional competence in the care of patients, also describing uncertainty in relation to recognition and income prospects. Particularly among the 2000 group, there was a focus on what we interpreted as a "satisfying investment," including the following components: learning, trust, positive feelings related to the profession, and socialization. The following quotes exemplify this feeling: "A good physician should be respected, while being watchful of the possibility of pride subsuming their other positive traits," and "(It is important to) be a representative of physicians who graduated from this institution, portraying the image of someone who is absolutely trustworthy, well-learned, but also driven by a mission and thus deserving of respect."
Student responses stratified by year
Most of our students were males, although in 2014 the male to female ratios were the same. Students were averagely 21.2 years old, with the average age increasing by 1.2 years between 2000 and 2014 (20.7 and 21.9, p = 0.276 after multiple adjustments). The two groups did not present a statistically significant difference in relation to the number of words in their responses: 83 ± 26 for the 2000 group and 70 ± 29 for the 2014 group. Also, an important emphasis was placed by students of both groups on concepts such as good physicians having knowledge (69.8%), being focused on patients (63%), and also being empathetic (66%). In relation to its curriculum, both groups believed the 'making' of a good medical doctor should be practical (58%), and focused on the doctor-patient relationship (57.4%). Trust was considered a very important positive characteristic (84.6%), as well as a focus on treatments (64.2%), and caring and concern (82.1%). After multiple testing adjustments, no significant differences were found between both groups, although unadjusted findings pointed toward differences in relation to a more Significant p-values were marked in bold (before multiple testing adjustments).
Student responses stratified by gender
When comparing male and female students, the only statistically-significant difference between them was that the latter were younger, although this difference lost its significance after adjustment for multiple testing ( 
Word clouds for each question
The word clouds for each of the questions largely reflect the previously described concepts, with a strong emphasis on patients (represented by the stem "paci"), knowledge (conhec, sab), and technical aspects (tecn). Positive qualities are emphasized by concepts such as contact with patients (contat paci), classes (aul), knowledge (conhec), practice (prat), and development (desenvolv) (Figure 1 ).
Figure 1 Word clouds for each question.
Word clouds, in sequence, for qualities of a good doctor, positive aspects of training, negative aspects of training, future expectations.
Overlap in the content of all word stems for the overall question, comparing 2000 and 2014
When observing the overall overlap in concepts regarding the 2000 and 2014 groups, there was a substantial degree of congruency in their perceptions and expectations, which agreed with our previous analyses (Figure 2) . Specifically, the two groups of students presented an overlap of 83.2% in relation to their concepts, meaning that they represented similar ideas that have therefore not substantially changed in the interval studies in this project.
DISCUSSION
To our knowledge, this is the first study comparing two generations of medical students in relation to their opinions regarding what constitutes a "good doctor, and how they see positive and negative aspects of their medical education." Our main concepts constituted the following four themes: Skills and qualities of a good doctor, positive and negative aspects of the curriculum, as well as expectations related to the future career. From a qualitative perspective, the 2014 group focused their criticisms on the School of Medicine itself and the overload caused by the extended number of hours dedicated to the course, whereas the 2000 group focused its criticism on the faculty and competition, although they seemed to be proud of their School. Therefore, the 2014 group experienced more criticism and less idealization in relation to the School and the medical training process. From a quantitative perspective, there were no statistically significant differences between the expectations of medical students over a 14-year span in any of the four thematic groups, including skills and qualities of a good doctor, positive and negative training aspects, and expectations and future projects. Our results might reflect intersections in the mindset of individuals born in two contiguous generations in relation to basic values of the medical profession. It is worth noting that pointing out the differences between generational groups has for so long been the focus of previous research 17, 18 . However, in agreement with our findings, a longitudinal study with a large sample of Australian individuals revealed several points of agreement between the X and Y Gens, such as the concern with balancing professional and personal lives, and the desire for careers that lead to personal fulfillment 13 . Given these findings, there is a need for caution towards the stereotypical notion that these generations are radically shifting in every aspect. Summarily, the major criterion of separation between both generations was age. The X Generation constituted medical students born between the 70s and 80s, whereas the Y Generation constituted those born between the 80s and the early 90s (age ranges . Other distinguishing criteria reported in the literature include Y Generation's preference for collaborative learning and interactivity, their greater degree of engagement with technology, value for speed, multitasking habits, widespread exposure to multimedia, and their need for constant feedback, as opposed to the X Generation's preference for efficiency over speed, lack of an innate understanding of the Internet and other novel technologies.
Another possible explanation for our findings is bias among students accepted in medical schools. In most countries, including Brazil, being approved for a medical school is specially challenging, requiring an excellent performance 19 . It has been demonstrated that academic success is not only dependent on acquiring theoretical knowledge, but also on role mastery, defined as a familiarity with what is expected from a student in different educational settings. This ability is associated with an enhanced capacity to recognize and respond to these expectations 20 . It is therefore possible that in having high levels of role mastery, both generations of medical students provided responses based on their tacit knowledge of what is traditionally expected of a good doctor in academic environments. In contrast with our findings, previous studies demonstrated variability in expectations in relation to the gender of medical students, with women tending to seek more balance between work and personal life, expressing increased concern regarding the tensions between career and family 21 . In both genders, these uncertainties tend to decrease over the course of the degree program, perhaps due to an increasing amount of information being gathered over time 22 .
It is believed that students aim for a combination of the characteristics of 'someone who is friendly' and 'someone who listens,' side by side with 'somebody who is intelligent and bright' and 'somebody who is knowledgeable about medical matters.' 23 In agreement with our results, it is agreed that students around the globe expect medicine to be fulfilling both intellectually and personally, the combination of humanistic and technical skills being a major goal 24 . Our results also align with the overarching conclusions from a 2010 systematic review, compiling information on medical professionalism as perceived by medical students, which concluded that professionalism is a multifaceted concept, and its translation to medical curricula a challenge. Furthermore, despite the wide range of methodological approaches, the absence of evidence-based strategies for the teaching and assessment of professionalism in future doctors was demonstrated 25 . In addition to these aspects, our study also emphasized that students expect the faculty to be closer to them, with a greater emphasis in pragmatic aspects, group work and construction of knowledge 26 .
The 2014 group seems to have experienced a decline in idealization in relation to the medical school and training process, identified through our qualitative analysis. This is of concern since a positive attitude toward psycho-social aspects of the medical profession has been associated with a greater degree of communication with patients as well as humanistic traits during the provision of care 27 . Our findings are not without precedent, however, as a decline in idealism during the medical course and internship periods has been previously identified 28 . This decline is particularly evident after the first couple years 29, 30 when students are confronted with the massive amount of technology, patient volume, disease severity, financial constraints, and a lack of role models that would perhaps emphasize their continued focus on humanistic aspects of patient care 31 . Another finding of our qualitative analysis is that 2000 students seemed more proud of their school, also showing higher expectations of gratification. The skepticism and decline in idealization in the 2014 group, although undesirable to some extent, might be compensated by the satisfaction obtained through Academic Leagues and collaborative learning, perhaps displaying a trend that is characteristic of the Y generation.
The blend of skills expected from a good doctor has important implications for medical schools, as humanistic and technical qualities seem to be integrated in students' minds as being part of a physician's training process. While how exactly this merge can be accomplished is debatable, modern education methodologies suggest that complex educational environments and whole tasks should be explored 32 . It is also important to emphasize that curriculum design should take into account the high degree of stress among students in medical school 33 . A Curriculum reform, aimed at providing students with free time for extracurricular activities such as scientific research, academic extension, and sports 34 , was implemented at the University of São Paulo's School of Medicine in 2015, by reducing their workload by approximately 30%. Factors accounting for this workload as placed in evidence by our study include the long hours, constant exams, need of financial support from parents or others, intense level of responsibilities, mental and physical exhaustion, sleep deprivation, in addition to contact with ill and terminal patients 35, 36 . This environment can often lead to the use of alcohol and illicit drugs as an escape mechanism 37 .
Of importance, limitations in our methodology might have impaired the sensitivity of our study to detect significant dif- ferences between the generations. First, our sample size was relatively small, and therefore our study may not have had sufficient statistical power for detecting differences between groups. Second, our interview technique may not have effectively mapped students' cognitive schemata regarding their perceptions. Third, students in our sample might not have felt sufficiently motivated or comfortable to share certain aspects of their opinions, perhaps for fear of being judged. Finally, it is also possible that the way the data were organized in our linguistic analysis did not capture subtle aspects of students' reports.
In conclusion, our study did not find statistically-significant differences in the expectations of the X and Y generations of medical students regarding what a good doctor is, and how to train one. However, qualitative findings call attention to the importance of medical schools adapting teaching methods to the learning style of the Y generation. Our findings also highlight the importance of structuring the medical curriculum according to students' expectations, considering not only differences among generations, but also points of agreement, such as the preference for a practical, patient-centered education focusing on both technical and humanistic aspects of the profession. In the future, longitudinal studies with larger samples of medical students should be performed in order to verify generational and subgroup differences on expectations regarding different aspects of the medical carrier 17, 38 .
